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(54) Method of compensating for the differences in persistence of the phosphors of a plasma 
display panel 

(57) The present invention relates to a method o1 
compensating for the differences in persistence ot the 
phosphors in an image display screen consisting of ceils 
arranged in lines and in columns, several adjacent cells 
being covered with different phosphors in order to form 
a pixel, the cells of one pixel being put either into an "off" 
state or into an 'on' state for a time within one frame 
period depending on the grey level to be displayed. Ac- 
cording to the method, at the pixel, the transitions be- 
tween a first grey level and an adjacent second grey lev- 
el are detected and if the transition is greater than a 
threshold the state of the cell covered with a persistent 
phosphor is forced to the second grey level before the 
end of the frame period. The invention applies especially 
. to plasma panels. 
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Description 

[0001] The present invention relates to a method o1 
compensating for the differences in persistence of the 
phosphors in a colour image display screen, tt also re- 
lates to a device lor controlling the image display screen 
which implements the method. 
[0002] The present invention will be described with 
reference more particularly to display screens consist- 
ing of plasma panels which are either of the DC type 
with memory or of the AC type. However, it is obvious 
to those skilled in the art that the present invention may 
apply to other types of image display screens, more par- 
ticularly colour image display screens, in which several 
adjacent cells are covered with different phosphors in 
order to form a colour pixel. 

[0003] In a known manner, plasma panels are flat- 
screen display devices which operate on the principle 
of an electrical discharge in a gas. Plasma panels, or 
PDPs, generally have two insulating slabs defining a 
space filled with a gas mixture containing neon and xe- 
non. The slabs support two or more arrays of crossed 
electrodes. Each intersection of electrodes defines a 
cell to which a small volume of gas corresponds. Elec- 
trical discharges may be generated in each volume of 
gas by applying suitable voltages to the corresponding 
two crossed electrodes. The crossed electrodes consti- 
tute the lines and columns, respectively, of the display 
screen. The number of line and column electrodes de- 
termines the definition of the screen. Each intersection 
of a column electrode with a line electrode will corre- 
spond to a video cell containing sakJ volume of gas. In 
the case of a colour-type image display screen, each 
cell will be covered with a differently coloured phosphor, 
especially a red, green or blue phosphor, said cells be- 
ing combined into triplets, each triplet forming a video 
pixel. Consequently, there are therefore three times as 
many column ejectrodes as there are pixels. On the oth- 
er hand, the number of line electrodes is equal to the 
number of lines in the panel. 

[0004] Given this matrix -type architecture, in order to 
excite a specific video cell and thus obtain a gas in the 
plasma state at discrete points, it is sufficient to apply a 
potential difference at the intersection of a line electrode 
with a column electrode: The ultraviolet rays coming 
from the excitation of the gas will thus bombard the red, 
green or blue phosphors and thus turn a red, green or 
blue cell on. In order to obtain the three - red, green and 
blue - components of a television-type image, the elec- 
trical conditions for the excitation of the cell remain the 
same. The three components are obtained solely by 
choosing three different phosphors. As a consequence, 
in order to achieve good colour homogeneity, it is impor- 
tant to make the proper choice of phosphors. Among the 
phosphors currently used, a phosphor of composition 
Mn:Zn2Si04 is used for the green colour. Unlike the red 
and blue phosphors, the green phosphor has a persist- 
ence of about 28 milliseconds, whereas the persistence 



of the red phosphor is less than 5 milliseconds and that 
of the blue phosphor less than 1 millisecond. This per- 
sistence of the green phosphor must be put into the con- 
• text of the frame period which is 20 milliseconds. Con- 
5 sequently, during a while-to-black time transition for ex- 
ample, namely when going from a white frame to a black 
frame: the green phosphor will continue to emit light tor 
a time longer than one frame period after the transition, 
as shown in Figure 1 in which: 

10 

curve a) shows the incident video signal; 
curve b) shows the response of the red phosphor; 
curve c) shows the response of the green phosphor; 
curve d) shows the response of the blue phosphor 
7£ and 

the bar e) shows diagrammatically the various grey 
levels. 

This will result in an impression of green afterglow at 

20 this. transition. The same will apply on going through a 
black-to-white trartsition which will result in an imfsres- 
sion of magenta afterglow at the transition, as shown in 
Figure 2 in which curves a), b), c) and d) and the bar e) 
have the same meaning as in Figure 1. However, this 

2S persistence of the green will have no effect on homoge- 
neous regions. This is because, since the grey level re- 
mains constant, the eye will not perceive any difference. 
[0005] The object of the present invention is to provide 
a simple method making it possible to remedy these af- 

30 terglow defects during targe transitions, such as black- 
white or white-black transitions. 
[0006] As a consequence, the subject of the present 
invention is a method of compensating for the differenc- 
es in persistence of the phosphors in an image display 

35 screen consisting of cells arranged in lines and in col- 
umns, several adjacent cells being covered with differ- 
ent phosphors in order to form a pixel, the cells of one 
pixel being put either into an off state or into an on state 
for a time within one frame period depending on the grey 

-(0 level to be displayed, characterized in that, at the pixel, 
the transitions between a first grey level and an adjacent 
second grey level are detected and in that, if the transi- 
tion is greater than a threshold, the state of the cell cov- 
ered with a persistent [Dhosphor is forced to the second 
grey level before the end of the frame period. 
[0007] According to a preferred embodiment, the tran- 
sitbn is detected by comparing the (n-1 )th frame with 
the nth frame so as to detect the inter-frame differences 
greater than said threshold. Moreover, in the case of a 

50 plasma panel, each cell is in the off state or in the on 
state during n successive subscans of different duration 
distributed over a frame period. In this case, at least the 
last subscan is forced to the second grey level. 
[0008] According to a preferred embodiment, when 

ss the difference between the nXh frame and the (n-l)th 
frame is negative, the last subscan is forced to 0 and 
when the difference between the nth frame and the (n- 
1)th frame is positive, the last subscan is forced to 1. 
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[0009] According to the present invention, the transi- 
tions detected are the strong transitions, namely, at a 
pixel, the transitions between a white franne and a black 
frame or between a black frame and a white frame. 
[0010] The present invention also relates to a device 5 
for controlling a display screen which implements the 
above method. 

[0011] According to one embodiment of the present 
invention, the control device comprises a video process- 
ing circuit receiving, as input, a video signal and deliv- 
ering video coding words, the processing circuit having 
as many elementary processing circuits as there are 
cells forming a pixel, said cells being covered with dif- 
ferent phosphors, a video memory receiving the video 
coding words and transmitting column-control words to 
a circuit for supplying the columns of the display screen. 
It is characterized in that the processing circuit, corre- 
sponding to the cell covered with a persistent phosphor, 
includes means for detecting the transition between a 
first grey level and a second grey level and means for 
forcing the signal output to a value corresponding to the 
second grey level before the end of the frame period. 
[001 2] According to a preferred embodiment, the tran- 
sition detection means include a circuit for storing the 
(n-1 )th frame and a circuit which computes^ for each pix- 
el, the difference between the nth frame and the (n-1 )th 
frame and sends a control signal when the difference is 
greater than a threshold, f^oreover, each elementary 
processing circuit carries out a transcoding operation on 
the video signal in order to deliver the video control 
words. As a result, the means tor forcing the signal con- 
sists of a circuit which changes the value of the video 
control words output by the transcoding circuit depend- 
ing on the control signal sent by the circuit computing 
the difference between the nth frame and the (n-1 )th 
frame. 

[0013] According to an additional feature of the 
present invention, the image display screen is a plasma 
panel. 

[0014] Other features and advantages of the present 
invention will appear upon reading the detailed descrip- 
tion given below of a preferred embodiment, this de- 
scription referring to the appended drawings in which: 

Figure 1 shows diagrammatical ly, for a pixel, the in- 
cident video signal and the response curves of the 
various phosphors during a white-black transition; 
Figure 2, already described, shows the same 
curves as those in Figure 1 during a black-white 
transition; 

Figure 3 shows curves identical to those in Figure 
1 during a white-black transition employing the 
method of the present invention; 
Figure 4 shows curves identical to those in Figure 
3 during a black-white transition; and 
Figure 5 shows a block diagram of a video process- 
ing circuit included in a control device of a plasma 
pane! comprising circuits for implementing the 



present invention. 

[0015] In orderto simplify the description, identical el- 
ements in the figures bear the same references. 
[0016] The present invention will be described with 
reference to a plasma panel. In order for it to be more 
clearly understood how it operates, the methods of ad- 
dressing a plasma panel will first of all be recalled. 
[001 7] An elementary cell of a plasma panel can only 
be in two states, namely the off state and the on state. 
It is known that, since an analogue modulation in the 
amount of light emitted by a pixel is not possible, the 
generation of half-tones or grey levels takes place by 
time-domain modulation of the emission time of the pixel 
over the frame period T. This frame period consists of 
as many multiple subperiods (Tq, 2To, 2^''^1q) of a 
value Tq as there are coding bits in the video signal 
(nbit). On the basis of the n subscans, it is possible, by 
combination, to construct 2" different grey levels of lin- 
early distributed brightness. 

[0018] ' The method of generating the grey levels by 
time-domain modulation therefore requires access to 
each pixel (or cell) during the period of one frame, which 
means storing the video information during the frame. 
The screen-addressing sequence begins by selecting a 
complete line by means of two high-voltage pulses that 
are generated by an amplifier and applied to the elec- 
trode via the line-supply circuit. The first pulse erases 
the entire line and the second prepositions the record- 
ing. The pixels of the selected line are addressed simul- 
taneously by a signal from the column-supply circuits. 
These circuits are preloaded with information from an 
image memory and address the column electrodes ei- 
ther with a high-voltage signal, which masks the write 
pulse, or with an earth signal, depending on the preload- 
ed video information. This information consists of only 
one of the pixel coding bits, the other bits being proc- 
essed at other times during the frame period. The set of 
bits is called hereafter the column -control word. The 
state of the pixel is therefore contingent on the differ- 
ence in the voltages applied to the terminals of its cell. 
This state - off or on - is then maintained by an alternat- 
ing signal common to all the cells of the panel until this 
line is addressed again (memory effect). 
[0019] Scanning a plasma panel requires, in all, n 
times for access to each pixel during the period of one 
frame. Scanning the panel therefore quickly becomes 
complicated since each line of the screen must be ad- 
dressed n times, each time according to the procedure 
described above. The relationship linking the various 
parameters for addressing a plasma panel, the number 
N| of lines of the displayed image, the addressing time 
tgri for a line and the number n of scans of the screen 
with the image period T is as follows: 

T>n.N,V 
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[0020] The complete scan of a plasma panel therefore 
consists of n sequences of addressing N| lines, n sub- 
scans are defined, each of these subscans being dedi- 
cated to the processing of one of the coding bits of the 
video signal or, more precisely, one of the column-con- 
trol words. 

[0021] According to the present invention, in order to 
remedy the afterglow effects due to certain persistent 
phosphors, especially to green phosphors, coding on n 
subscans is used in order to force at least the last coding 
bit of the video signal to a level corresponding to the 
second grey level, namely either to the white level or to 
the black level, depending on the type of transition de- 
tected. 

[0022] The principle of time-domain modulation of the 
grey level as explained above involves distributing the 
information to be transmitted over the entire duration, 
namely over 20 milliseconds. In a white-black transition, 
the cell has been excited before the transition (white ar- 
ea) and will not be excited after the transition (black ar- 
ea). This is shown by curve a in Figure 3, in which the 
incident RGB video signal is at level 1 corresponding to 
the white area and then, after 40 milliseconds, switches 
to level 0 corresponding to a black area. In the present 
invention, the red and blue phosphors have a rapid re- 
sponse time, as may be seen in curves b and d. How- 
ever, since the green phosphor has a much longer per- 
sistence, according to the present invention, in order to 
prevent the aftergbw effect, the transmitted signal level 
is modified by nnaktng the transmitted video information 
black at the end of the white frame, i.e. just before the 
transition, as shown in cun/e c in Figure 3. Consequent- 
ly, the green afterglow therefore takes place to a large 
extent over the white frame, thereby maintaining a white 
level. On the other hand, during the black frame, the re- 
mainder of the green afterglow is greatly reduced, hence 
a large reduction in the appearance of the green area. 
This is shown at e in Figure 3, the colour gradually 
changing from magenta to green during the transition. 
[0023] In the case of a black-white transition, as 
shown in Figure 4, the operation of modifying the video 
signal will be the reverse. In this case, as shown in curve 
c, at least the last subscan of the black frame for the 
green phosphor is forced to 1 , by anticipating the black- 
white transition for this phosphor. Consequently, an area 
switching from green to magenta in an attenuated man- 
ner is observed, as shown at e in Figure 4. 
[0024] In the context of the present invention, a black- 
white or white-black transition will be detected between 
the current frame and the preceding frame, the correc- 
tion being made on the preceding frame. 
[0025] The modification made to the video processing 
circuit for implementing the present invention will now 
be explained. As shown in Figure 5, the video process- 
ing circuit used in the control device for a plasma panel 
has three inputs for the video signal split into green, red 
and blue, the inputs being termed G. R and B, respec- 
tively. The current frame (nth frame) for each G R B sig- 



nal is sent to an image memory 2, allowing the previous 
frame or (n-1 )th frame to be processed, and an elemen- 
tary processing circuit 1 , which carries out the transcod- 
ing of the video information in n subscans, in a manner 

5 known to those skilled in the art. The video code words 
thus obtained are sent to an image memory, not shown, 
provided before the column-supply circuit of a plasma 
panel. According to the present invention, the elemen- 
tary processing circuit for the green signal, correspond- 

10 tng to a persistent phosphor, has been modified so as 
to be able to force the bit from at least the last subscan 
to 0 or to 1 depending on the transition detected. As 
shown in Figure 5, the G signal is sent to a circuit 2 for 
storing the previous frame, making it possible to obtain 

t£ as output the (n-l)th frame. The nth frame and the (n- 
1 )th frame are sent to the two inputs of a circuit 3 which 
computes the difference between the two frames and 
detects whether this difference is greater than a thresh- 
old so as to send a control signal S which is used to 

20 force at least the bit of the last subscan to 1 or to 0. To 
do this, the output of the circuit 1 is sent to a circuit 4 for 
modifying the video information, the operation of which 
is controlled by the signal S. If there is no signal S, the 
video coding word from the circuit 1 is obtained as out- 

2S put. If a threshold is detected, a coding word n' is ob- 
tained as output, this being modified as explained 
above. 

[0026] A specific example of how the principle de- 
scribed above is applied will now be described. 
30 [0027] The present characteristbs of a plasma panel 
allow 1 0 subscans of each of the lines to be made, which 
amounts to coding the 256 levels of a video signal over 
10 bits. By way of example, the 10-bit code may be as 
follows: 

3S 

- 1 2 4 8 16(1) 1 6(2) 32 48 64(1 ) 64(2). 

[0028] According to the addressing method described 
above, the video information coded over 10 bits will be 
40 time-domain modulated and distributed over the 20 mil- 
liseconds corresponding to one frame. The sequencing 
of the subscans may be as follows: 

- 64(2)48 16(2)82 1 4 16(1)32 64(1). 

45 

[0029] The 64(1 ) subscan is carried out last and there- 
fore corresponds to the last subscan of the current frame 
before the first subscan of the next frame. 
[0030] According to the present invention, the first op- 

50 eration consists in detecting the differences between the 
(n-1 )th frame and the nth frame that are greater than a 
threshold defining the strong transitions to be corrected. 
By way of example, the detection threshold may be fixed 
at 128. Taking into account the mode of coding given 

ss above, this amounts to forcing the 64(1 ) bit to 0 in the 
case of the low value of the transition and to 1 in the 
case of the high value. For the pixels to be corrected, 
namely the pixels covered with a green phosphor in the 
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embodiment shown, the content ot the 64(1 ) bit will be 
modified in the following manner: 

during a strong negative transition (namely, when 
the level of the nth frarine is very much lower than 
the level of the (n-1 )th frame, (n) - (n-1 ) < 1 28), this 
negative transition must be anticipated by forcing 
the 64(1 ) bit ot the (n-1 )th frame to 0; 
during a strong positive transition (namely, when the 
level of the nth frame is very much higher than the 
level of the (n-1 )th frame), this positive transition 
must be anticipated by forcing the 64(1 ) bit of the 
(n-l)th frame to 1. 

[0031] The. present invention has been described by 
making a correction to a subscan, which amounts to an- 
ticipating the delected transition by 5 milliseconds when 
the last subscan corresponds to the 64 (1 ) bit. However, 
it is obvious to those skilled in the art that the number 
ot subscans may be different. 



Claims 

1. Method of comperisating for the differences in per- 
sistence of the phosphors in an image display 
screen consisting of cells arranged in lines and in 
columns, several adjacent cells being covered with 
different phosphors in order to form a pixel, the cells 
of one pixel being put either into an "off" state or into 
an "on" state tor a time within one frame period de- 
pending on the grey level to be displayed, charac- 
terized in that, at the pixel, the transitions between 
a first grey level and an adjacent second grey level 
are detected and in that, if the transition is greater 
than a threshold, the state of the cell covered with 
a persistent phosphor is forced to the second grey 
level before the end of the frame period. 

2. Method according to Claim 1 , characterized in that 
the transition is detected by comparing, at each pix- 
el, the (n-1 )th frame with the nth frame so as to de- 
tect the inter-frame differences greater than said 
threshold. 

3. "Method according to either of Claims 1 and 2. char- 
acterized in that each cell is in the "off" state or in 
the "on" state during n successive subscans of dif- 
ferent durations distributed over a frame period. 

4. Method according to Claim 3, characterized in that 
at least the last subscan is forced to the second grey 
level. 

5. Method according to any one of Claims 1 to 4, char- 
acterized in that, when the difference at each pixel 
between the nth frame and the (n-1 )th frame is neg- 
ative, the last subscan is forced to zero and when 



the difference between the nth frame and the (n-1) 
th frame is positive , the last subscan is forced to 1 . 

6. Method according to any one of Claims 1 to 5, char- 
£ acterized in that, at a pixel, the (n-l)th frame is a 

white or black frame and the nth frame is a black or 
while frarpe, respectively. 

7. Method according to any one of Claims 1 to 6, char- 
10 acterized in that the phosphors are red, green and 

blue phosphors, the most persistent phosphor be- 
ing the green phosphor. 

6. Device for controlling an image display screen 
75 which implements the method according to any one 
of Claims 1 to 7, the device comprising a video 
processing circuit receiving, as input, a video signal 
and delivering video coding words, the processing 
circuit having as many elementary processing cir- 
20 cuits as there are cells forming a pixel, said cells 
being covered with different phosphors, a video 
memory receiving the video coding words and 
transmitting column-control words to a circuit for 
supplying the columns of the display screen, char- 
ts acterized in that the processing circuit, correspond- 
ing to the cell covered with a persistent phosphor, 
includes means for detecting the transition between 
a first grey level and a second grey level before the 
end of the frame period. 

30 

9. Device according to Claim 8, characterized in that 
the transition detectbn means include a circuit for 
storing the (n-1 )th frame and a circuit which com- 
putes, at each pixel, the difference between the nth 

3S frame and the (n-1 )th frame and sends a control sig- 
nal when the difference is greater than a threshold. 

10. Device according to either of Claims 8 and 9, char- 
acterized in that each elementary processing circuit 

40 carries out a transcoding operation on the video sig- 
nal in order to deliver the video control words. 

11. Device according to Claims 8 to 10, characterized 
in that the means for forcing the signal consists of 
a circuit which changes the value of the video con- 
trol words output by the transcoding circuit depend- 
ing on the control signal sent by the circuit comput- 
ing the difference between the nth frame arid the (n- 
1 )th frame at each pixel. 

so 

1 2. Device according to any one of Claims 9 to 1 1 , char- 
acterized in that the image display screen is a plas- 
ma panel. 

65 
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